Spontaneous rupture of the right ventricle during the early postoperative period is a serious and potentially lethal complication. The inherent friability of the ventricular tissue makes repair difficult since myocardium is frequently weakened by infarction, mediastinitis or trauma caused by an unstable sternum or broken sternal wires. We present a novel yet simple technique for repairing the ruptured anterior wall of the right ventricle in a patient three weeks following coronary artery bypass surgery.
Introduction
Injury to the right ventricle following sternal non-union is a rare and often catastrophic event w1x. Dense adhesions to neighbouring structures in the presence of infection and inflammation complicate dissection. Broken sternal wires can lacerate the ventricle. Movement of the sternum caused by respiration can lead to the ventricle being caught between sharp sternal edges trapping and traumatizing myocardium w2, 3x already weakened by infarction or infection. Repair of the ventricle under such conditions is difficult. The traditional method of direct repair using felt pledgetted sutures is suitable for small injuries, however, larger defects in the ventricle pose a significant technical challenge. We present a technique for the repair of spontaneous ventricular rupture with residual myocardial loss preventing primary closure using three layered sandwich technique composed of Gore-tex ring, myocardial wall and pericardial patch.
Caseytechnique
The patient was a 52-year-old Asian male type II diabetic with a body mass index (BMI) of 44. He presented with Canadian Cardiovascular Society (CCS) III angina and New York Heart Association (NYHA) II dyspnoea. Angiography demonstrated significant three-vessel disease with good left ventricular function. He underwent on-pump triple coronary artery bypass grafting (left internal mammary artery to left anterior descending artery, long saphenous vein to first obtuse marginal artery and long saphenous vein to right coronary artery) and was discharged home on the sixth postoperative day. Three weeks later he presented *Corresponding author. Tel./fax: q44 113 3925408. E-mail address: Unnikrishnan.Nair@leedsth.nhs.uk (U.R. Nair).
with a minor bleed from the lower end of his sternotomy incision. On examination the sternum was unstable. Chest radiograph revealed all the sternal wires to have fractured accounting for the non-union and assumed superficial bleeding, no further imaging was performed. In view of the mechanical aetiology for the sternal instability the patient was taken to theatre for primary re-wiring. On incising the skin, bleeding became apparent through the sternotomy edges at the level of the 5th and 6th intercostal spaces. Bleeding was controlled by digital pressure and cardiopulmonary bypass was immediately established via the left femoral artery and vein. The sternum was then fully opened to reveal two lacerations in the free wall of the right ventricle caused by the free ends of the fractured sternal wires. Dissection to free the right ventricle resulted in communication of the two lacerations and a 5=3 cm tear in the right ventricle. The myocardium was extremely friable preventing primary direct repair of the defect. A 7=4 cm sized Gore-tex ring 0.6 cm wide was made out of a 0.6 mm thick Gore-tex patch (W.L.Gore & Associates, Inc, Arizona) and placed inside the right ventricle. Multiple 3y0 Prolene (Ethicon Ltd, Edinburgh) sutures were passed through the ring, the right ventricle wall (Fig. 1) and then through a 7=4 cm bovine pericardial patch placed on the outer surface of the right ventricle, thus sandwiching the torn right ventricular wall between the Gore-tex ring and pericardial patch (Fig. 2) . The free edge of the pericardial patch was then sewn to the epicardial surface with 5y0 Prolene to secure haemostasis. Following repair the patient was weaned off cardiopulmonary bypass easily. Delayed sternal re-wiring was performed 48 h later without complication. Superficial and deep sternal tissue samples were negative for bacterial growth and following rehabilitation the patient was discharged returning to work with no exertional dyspnoea or angina. 
Discussion
The most common aetiologies of cardiac rupture are iatrogenic, ischaemic or penetrating chest trauma. Right ventricle rupture, especially during the early postoperative period, is a challenging and frequently lethal complication. The published mortality ranges from between 0-100% w1x. Myocardium injured by mediastinitis, infarction, sternal wires and sharp bone edges may disintegrate during dissection to free the heart, resulting in a tissue deficit that must bridged. Small defects can be repaired in selected cases using a two-stage surgical adhesive composed of albumin and gluteraldehyde (for example BioGlue CryoLife Inc, ᮋ Kennesaw) or primary closure with pledgetted sutures. Larger defects however, require appropriate interposition of a patch to achieve a competent closure and haemostasis. The predominant technical difficulty posed is caused by the inherent weakness and friable nature of the ventricular wall. In our patient, a Gore-tex ring was used to strengthen the injured myocardium to produce a tension-free repair of the thin walled right ventricle. This technique reduced the risk of sutures cutting through the ventricular wall not only during the tying down of the pericardial patch but also following the procedure when increased chamber pressure generated by myocardial contraction could cause the sutures to cut through. The use of a ring also provides a structural 'skeleton' preventing the possibility of ventricular dilatation between the needle points and thus maintaining ventricular integrity and function. In the rare instances, that this potentially a deadly complication should arise, the technique described in this case provides a simple and effective method for repairing the ruptured free wall of the right ventricle. Consideration of this technique provides an effective strategy for the repair of this complex and potentially catastrophic issue. The patient made a full functional recovery despite the enormity of the initial injury.
